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FPGA EP3C40F780

QuickUSB (Plug-In

Module)

Bank 7

Bank 5,6,7

Bank 8

CMOS 2.5V
Bank 1,6

1.2V,2.5V,

+/- 2.5VA,

+/- 5VA,

1.8V, 3.0V,

+3.3VA

DC-DC

Converter,

DC FILTER Power Supply

Supervisor &

Monitor ADC

+3.3V,

+/- 5V

INPUT

LED Bar

(SHARED)

Programming from

ByteBlaster  Connector
EPCS64 (64 Mb)

FPGA JTAG  Programming &

NIOS II Debug Connector

Sheet 01: TITLE Block Diagram (This Page)
Sheet 02: FPGA Package Top view
Sheet 03: LAYOUT Flow Diagram
Sheet 04: Power in Regulator
Sheet 05: FPGA Power
Sheet 06: FPGA & EPCS Configuration
Sheet 07: FPGA Banks 1,2,3,4
Sheet 08: FPGA Banks 5,6,7,8

Sheet 10: FE_Timming_Energy_TOP
Sheet 09: SRAM & QUSB Interface

Sheet 11: FE_DACs

Sheet 14-17: 4 Channels Fast Timing (Timing)

Schematic Organization

From 16 Detectors Output

Bank 8

(10b)

(9b Add + 16b I/O)

Bank 5

(Per DB Board)
(CLK, SLICE +16b Data + 8b Spare)

L
V
D
S
 
2
.
5
V

Bank 7

To/From Support Boards (SB) VME Connector

16 channels TIMING chain

(Fast Comparator for TDC)

16 channels ENERGY chain

(Slow Comparator & ADC )

Sheet 18-21: 4 Channels Input Block
Sheet 22-25: 4 Channels Slow Timing (Energy)

Bank 1 Bank 2

L
V
D
S
 
2
.
5
V

L
V
D
S
 
2
.
5
V

LVTTL 3.3V

LVTTL 3.3V

LVTTL 3.3V
(16b + Clk)

Logic Analyzer

connector 1

Bank 7

Bank 4

Bank 3

16 Channels External

10b ADC (40 MHz)

1.2V,2.5V,3.3V

+/- 2.5VA;

+/- 5VA,

3.3V  +/- 5VA,

3.3V

10b x 16 LVDS

16 differential

6.5 MHz filter

output

*** Board ID is assigned

by the Support Board ***

Sheet 12: Energy_External_ADC
Sheet 13: Energy_FPGA_ADC

L
V
D
S
 
2
.
5
V

LVTTL 3.3V
Temp Sensor

(I2C- ADT7410)

(4b SPI+ 4b Config)
(Per DB Board)

LVDS 2.5V
(20b Add + 16b I/O)

2 MB of SRAM (with

TTL <-> LVDS)

Bank 2,3

(
4
 
I
n
,
 
4
 
O
u
t
)

Digital I/O for Detector

Programming from

Support Board
JUMPERS

LVTTL 3.3V

L
V
T
T
L
 
3
.
3
V

LVTTL 3.3V
COMARATOR THRESHOLD

DAC SETTING (9ea) Bank 8

Bank 2

DURING "DAQ", ONLY LVDS SIGNALS

SWITCHING to/from FPGA

Bank 2,8

FPGA's ADC

RAMP

SUMMING

CIRCUIT

LVDS 2.5V

LVDS 2.5V

LVDS, LVTTL

LVTTL 3.3V
(1 clock + 8 Inputs SW)

Local Clock +

DIP Switch Bank 7,8
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BANK 1

BANK 2
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MAKE SURE TO HAVE (0.05") 50 Mils CLEARANCE FROM

THE PCB EDGE to the EDGE of ANY VIA PADs 

Regulators

SMA

Connector

LEDs

(Dialight

552-0222F)
DIP

SWITCH

B1

B2

B3 B4

B8

B5

B6

B7

16 Channels TIMING CHAIN

OUTPUT to FPGA Bank 1

(With DAC and inverter

Amplifier)

FUSES

Front Panel

Mounting Hole #1

Front Panel

Mounting Hole #2

same as VME 6U size board

COMPONENT SIDE

This VME connector is

shifted down 0.2" from the

standard VME connector

posistion

FRONT PANEL

20P RIGHT

ANGLE HEADER

DETECTOR DIG

I/O (with

latch if

have enough

room)

68P RIGHT

ANGLE

HEADER 

DETECTOR

INPUT

TTL <-> LVDS

External

ADC 1

I
N
P
U
T
 
R
E
S
I
S
T
O
R
 
B
L
O
C
K

FPGA CYCLONE 3 

16 Channels ENERGY CHAIN

OUTPUT to FPGA Banks 2,3,4

2MB SRAM

Logic Analyzer CONNECTOR

QUICK USB

PLUG-IN

MODULE

External

ADC 2

Programming

Connector &

FLASH

By-pass caps could be on

the wiring side

By-pass caps could be on

the wiring side

NO COMPONENT HIGHER THAN 2 mm ALLOWED ON WIRING SIDE

50

Diode2K

200

DNI

CH 1 TIMING

CH 1 ENERGY

Z = 50 OHMS

 INPUT

RESITOR

BLOCK

68

PINS

CONN

TYPICAL LAYOUT ONE OF 16  ANALOG INPUT CHANNELS

CH 1 TIMING

CH 5 TIMING

CH 4 TIMING

CH 8 TIMING

COPPER CLEARANCE LINEs FOR ISOLATE

CHANNELS ANALOG GND, +/- 2.5VA

CH 1 & 2 ENERGY

CH 7 & 8 ENERGY

These components located
where the arrow pointed

These components
located where the
arrow pointed

These components located
where the arrow pointed

COPPER CLEARANCE LINEs FOR ISOLATE

CHANNELS ANALOG GND, +/- 5VA
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"5V  OK"

"3.3V  OK"

"-5V  OK"

Power Supply FAST Monitoring

Voltage Threshold Mode 6

FPGA PS Monitor

No need of special power up sequence for Cyclone 3 (page 249 of 350 Handbook) 

"+2.5VA_OK"

"2.5V_OK"

"1.2V_OK"

"+3V_OK"

"-2.5VA_OK"

X7R

X7R

X7R

X7R

1.2V @ 8A

2.5V @ 8A

Use TDK C3225X5R0J107M for Tantatum
Use VISHAY DALE IHLP-2525CZ-01 for Inductor L
Use XR7 for ceramic cap

*** For LTC3418-DC to DC *** 

V1 (5.0V) Trip @ ~4.750V

V2 (3.3V) Trip @ ~3.135V

V3 (2.5V) Trip @ ~2.375V

V4 (1.8v) Trip @ ~1.710V

V5 (1.2V) Trip @ ~1.120V

V6 (2.5VAV) Trip @ ~2.375V

These TP will be distributed

accross the board and label DGND

VOLTAGES MEASUREMENT

(1.2V -> +5V)

CURRENTS MEASUREMENT

(+5V; 3.3V; -5V,

+/-2.5VA, 2.5V)

POWER FOR FPGAs CORE

POWER FOR FPGAs I/O LVDS BANKs

Avoid digital switching area in LAYOUT for these components

ADC PS

selection

To control regulator

if Needed

F.E. ANALOG SECTION REGULATORS and FILTERS

Use separate GND planes and CONNECT

THESE 2 GROUNDs TOGETHER "HEAVILY"

ONLY AT THE VME 96 PINS CONNECTOR

1.8V @ 3A for External ADC Digital

POWER to the BOARD from 96 pins Connector

VOLTAGE and CURRENT SLOW MONITORING

3V @ 3A for LVPECL Termination

2.5V @ 3A for FAST TIMING AMPLIFIERs

-2.5V @ 3A for FAST TIMING AMPLIFIERs

+5VA LC FILTER -5VA LC FILTER +3.3VA LC FILTER

FPGA POWER SUPPLY

Part # LT1085CM
Part # LT1085CM

Part # LT1185CQ

(Ilim = 15K/4.3K = 3.5A)

ADD the inverter to monitor the NEGATIVE V

the ZXCT1009 CAN NOT MONITOR I WITH V <= 2.5V

ADD OTHER MONITOR V & I

INVERTING AMPLIFIER

(G=-1)

These TP will be distributed

accross the board and label AGND

9/16 Corrected 

Mon1_COMP4

Mon1_RSTn

Mon1_COMP2

Mon1_COMP6Mon1_COMP5

Mon1_COMP3
Mon1_COMP1

Mon1_WDOn

Mon1_WDI

Mon1_RSTn
Mon1_WDOn
Mon1_WDI

Mon1_COMP[6..1]

Qusb_SW_PG

POWER_GOOD

Monitor_ADC_SDI

Qusb_SW_PG

POWER_GOOD

Monitor_ADC_SDO

Monitor_ADC_CSn

Monitor_ADC_FS

Monitor_ADC_SCK

+5V_Sense

+3.3V_Sense

+5V_Sense
+3.3V_Sense

Monitor_ADC_SCK

Monitor_ADC_SDO

Monitor_ADC_CSn

Monitor_ADC_FS

Monitor_ADC_SDI

-5V_FUSED_Inverted

-5V_Inverted -2.5VA_OUT_Inverted

-5V_FUSED_Inverted
-5V_Inverted

2.5V_Sense

+2.5VA_Sense

+2.5VA_Sense
2.5V_Sense

-2.5VA_Inverted

-2.5VA_OUT_Inverted
-2.5VA_Inverted

+2.5VA_OUT

+2.5VA_OUT

+5V
-5V

+5V

+3.3V

-5V

+3.3V

+5V +3.3V

2.5V

+3.3V

+3.3V

1.2V

+3.3V +3.3V

2.5V

1.2V1.2V_OUT

2.5V_OUT

+3.3V_IN

+5V_IN

-5V_IN

+5V
VADC_Ref

VADC
VADC_Ref

+3.3V

+5V

+5VA+5V

-5V_FUSED

+3.3V_FUSED

+5V_FUSED

+2.5VA

-2.5VA

-5V -5VA

+3.3V

+3.3V +3.3VA

+3.3V +1.8V

VADC

+1.8V

+2.5VA

2.5V

+2.5VA

-2.5VA

+3V

+5V +3.3V +2.5VA 1.2V+1.8V+3V 2.5V

+5VA

-5VA

+5VA -5VA

-5V_FUSED

-5V

-2.5VA_OUT

+2.5VA

-2.5VA_OUT

-2.5VA

+5V

+3V

Mon1_COMP[6..1]
Mon1_RSTn
Mon1_WDOn
Mon1_WDI

Qusb_SW_PG

POWER_GOOD

Monitor_ADC_CSn

Monitor_ADC_SDO

Monitor_ADC_SCK
Monitor_ADC_SDI

Monitor_ADC_FS
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R207 DNI

R171 100

R954 DNI

R128 100

R125 100
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A A

POWER SUPPLIES FAST MONITOR INTERFACE

" TEMP > Programmable LIMIT"

" TEMP > 147C"

I2C TEMPERATURE SENSOR

FPGA

+2.5V BANK

QuickUSB INTERFACE (TTL)

QuickUSB INTERFACE

Power Monitor ADC INTERFACE

FPGA

VME 3 rows- 96 pins back plane connector 

(This is NOT conform to VME signal standard )

To/From SLOT 1->8

LVDS Data

TO Slots

(1-8)

CLK & SLICE

TO Slot

QuickUSB ADDRESS

QuickUSB DATA

Single End Data

to SRAM

WATCH FOR LIMITATION of NUMBER of OUPUT per BANK

FPGA SRAM INTERFACE

Single-End Interface

+3.3V BANK

Single-End Interface

+3.3V BANK

OUTPUT to VME CONNECTOR
SRAM INTERFACE (TTL)

1) LVDS receiver & emulated LVDS

transmitter supported at all Banks

2) True LVDS transmitter supported at

ONLY Banks 1,2,5,6

+2.5V BANK

SRAM LVDS

ADDRESS

LVDS Data

from  SRAM 

SRAM

Control

CLK & SLICE

FROM Slot

LVDS Data

 To SLOT

LVDS Data

from  SRAM 

DAC Control (L <
0.8V;  H > 2.4V)

Agilent 16902B Logic Analyzer Connector 
(With 4 GHz timming plugin card 16910A)
for MAIN FPGA (D0 to D15)

Bank 1,2,3,4,5,6 are for LVDS ONLY (Single end mix with LVDS will not be allowed by compiler)

QuickUSB
Control

External ADC CMOS

Level (L <0.3V, H >

1.4V)

SLOT SPI

Fast

Monitoring

Voltages

V,I
Monitor
ADC

These Quick USB pins can be used
for other function if not  needed
after done debugging

LVDS InterfaceLVDS Interface

7mm x 5mm S.M

LOCAL CLOCK

"Slice_OK"

"Event_Out"

"Clock_OK"

These LEDs are on Front Panel 

These LED SHARES WITH LOGIC ANALYZER PINS

Spare LVDS I/O

To/From S.B

"MON_1_6_VOLTAGES_OK"

(RIGHT ANGLE through hole; 2/package;

Dialight part number 552-0222F)

PCB Mount low profile SMA

Mon1_RSTn
Mon1_WDOn

Mon1_WDI

I2C_SDA
I2C_SCL

Local Clock

Qusb_GPIFADR[8:0]

Qusb_CMD_DATA
Qusb_REN
Qusb_WEN
Qusb_nREN
Qusb_nWEN

Qusb_nEMPTY

Qusb_nOE

Qusb_nFULL

Qusb_CLKOUT
Qusb_IFCLK

Qusb_FD[15:0]

POWER_GOOD

SLOT_D_n0 SLOT_D_n1
SLOT_D_p3
SLOT_D_n3
SLOT_D_p5
SLOT_D_n5
SLOT_D_p7
SLOT_D_n7
SLOT_D_p9
SLOT_D_n9
SLOT_D_p11
SLOT_D_n11
SLOT_D_p13
SLOT_D_n13
SLOT_D_p15
SLOT_D_n15

SLOT_D_p0 SLOT_D_p1

SLOT_D_p2
SLOT_D_n2
SLOT_D_p4
SLOT_D_n4
SLOT_D_p6
SLOT_D_n6
SLOT_D_p8
SLOT_D_n8
SLOT_D_p10
SLOT_D_n10
SLOT_D_p12
SLOT_D_n12
SLOT_D_p14
SLOT_D_n14

SLOT_Spare_p0
SLOT_Spare_n0
SLOT_Spare_p3
SLOT_Spare_n3
SLOT_Spare_p6
SLOT_Spare_n6

SLOT_CLK_INp

SLOT_SLICE_INp
SLOT_SLICE_INn

SLOT_CLK_INn
SLOT_CLK_OUTp
SLOT_CLK_OUTn

SLOT_SLICE_OUTp
SLOT_SLICE_OUTn

SLOT_CTRL_DO
SLOT_DCLK
SLOT_nCONFIG

SLOT_CTRL_CS

SLOT_CTRL_DI
SLOT_CTRL_CLK

SLOT_DATA0
SLOT_CONF_DONE

SLOT_Spare_n2
SLOT_Spare_p5
SLOT_Spare_n5

SLOT_Spare_p2SLOT_Spare_p1
SLOT_Spare_n1
SLOT_Spare_p4
SLOT_Spare_n4
SLOT_Spare_p7
SLOT_Spare_n7

Qusb_CLKOUT
Qusb_IFCLK

Qusb_FD6
Qusb_FD7

Qusb_FD0
Qusb_FD1
Qusb_FD2
Qusb_FD3
Qusb_FD4
Qusb_FD5

Qusb_GPIFADR2
Qusb_GPIFADR3
Qusb_GPIFADR4
Qusb_GPIFADR5
Qusb_GPIFADR6
Qusb_GPIFADR7

Qusb_GPIFADR0
Qusb_GPIFADR1

Qusb_FD8
Qusb_FD9
Qusb_FD10
Qusb_FD11
Qusb_FD12
Qusb_FD13
Qusb_FD14
Qusb_FD15

Qusb_GPIFADR8

FPGA_SRAM_D0
FPGA_SRAM_D1
FPGA_SRAM_D2
FPGA_SRAM_D3
FPGA_SRAM_D4
FPGA_SRAM_D5
FPGA_SRAM_D6
FPGA_SRAM_D7
FPGA_SRAM_D8
FPGA_SRAM_D9

FPGA_SRAM_D10
FPGA_SRAM_D11
FPGA_SRAM_D12
FPGA_SRAM_D13
FPGA_SRAM_D14
FPGA_SRAM_D15

FPGA_SRAM_WEn

FPGA_SRAM_OEn

FPGA_SRAM_CE1n
FPGA_SRAM_BHEn

FPGA_SRAM_BLEn

FPGA_SRAM_ACTIVE

SLOT_Spare_p[7:0]

SLOT_Spare_n[7:0]

SLOT_D_n0

SLOT_D_n1

SLOT_D_p3
SLOT_D_n3

SLOT_D_p5
SLOT_D_n5

SLOT_D_p7
SLOT_D_n7

SLOT_D_p0

SLOT_D_p2
SLOT_D_n2

SLOT_D_p4
SLOT_D_n4

SLOT_D_p6
SLOT_D_n6

SLOT_D_p1

SLOT_D_p9
SLOT_D_n9

SLOT_D_p11
SLOT_D_n11

SLOT_D_p13
SLOT_D_n13

SLOT_D_p8
SLOT_D_n8

SLOT_D_p10
SLOT_D_n10

SLOT_D_p12
SLOT_D_n12

SLOT_D_p15
SLOT_D_n15

SLOT_D_p14
SLOT_D_n14

FPGA_SRAM_A_p0

FPGA_SRAM_A_p1

FPGA_SRAM_A_p2

FPGA_SRAM_A_p3

FPGA_SRAM_A_p4

FPGA_SRAM_A_p5

FPGA_SRAM_A_p6

FPGA_SRAM_A_p7

FPGA_SRAM_A_p8

FPGA_SRAM_A_p9

FPGA_SRAM_A_p10

FPGA_SRAM_A_p11

FPGA_SRAM_A_p12

FPGA_SRAM_A_p13

FPGA_SRAM_A_p14

FPGA_SRAM_A_p15

FPGA_SRAM_A_p16

FPGA_SRAM_A_p17

FPGA_SRAM_A_p18

FPGA_SRAM_A_p19

FPGA_SRAM_Din_n[15:0]

FPGA_SRAM_Din_p[15:0]

FPGA_SRAM_A_n[19:0]

FPGA_SRAM_A_p[19:0]

FPGA_SRAM_WEn

FPGA_SRAM_OEn

FPGA_SRAM_CE1n
FPGA_SRAM_BHEn

FPGA_SRAM_BLEn

FPGA_SRAM_ACTIVE
FPGA_SRAM_A_n0

FPGA_SRAM_A_n1

FPGA_SRAM_A_n2

FPGA_SRAM_A_n3

FPGA_SRAM_A_n4

FPGA_SRAM_A_n5

FPGA_SRAM_A_n6

FPGA_SRAM_A_n7

FPGA_SRAM_A_n8

FPGA_SRAM_A_n9

FPGA_SRAM_A_n10

FPGA_SRAM_A_n11

FPGA_SRAM_A_n12

FPGA_SRAM_A_n13

FPGA_SRAM_A_n14

FPGA_SRAM_A_n15

FPGA_SRAM_A_n16

FPGA_SRAM_A_n17

FPGA_SRAM_A_n18

FPGA_SRAM_A_n19

FPGA_SRAM_D[15:0]

SLOT_CLK_OUTp
SLOT_CLK_OUTn

SLOT_DATA0
SLOT_CONF_DONE
SLOT_DCLK
SLOT_nCONFIG

SLOT_CLK_INp
SLOT_CLK_INn

SLOT_SLICE_OUTp
SLOT_SLICE_OUTn

SLOT_SLICE_INp
SLOT_SLICE_INn

FPGA_SRAM_Din_p12
FPGA_SRAM_Din_n12

FPGA_SRAM_Din_n10

FPGA_SRAM_Din_n11
FPGA_SRAM_Din_p11

FPGA_SRAM_Din_p10

FPGA_SRAM_Din_p4

FPGA_SRAM_Din_p5

FPGA_SRAM_Din_p6

FPGA_SRAM_Din_n5

FPGA_SRAM_Din_n6

FPGA_SRAM_Din_n7
FPGA_SRAM_Din_p7

FPGA_SRAM_Din_n8

FPGA_SRAM_Din_n0

FPGA_SRAM_Din_n9

FPGA_SRAM_Din_n1

FPGA_SRAM_Din_n3

FPGA_SRAM_Din_n2

FPGA_SRAM_Din_n4

FPGA_SRAM_Din_p8

FPGA_SRAM_Din_p9

FPGA_SRAM_Din_p0

FPGA_SRAM_Din_p1

FPGA_SRAM_Din_p2

FPGA_SRAM_Din_p3

POWER_GOOD
Mon1_RSTn

Mon1_WDI
Mon1_WDOn

RAMP_BIAS_CSn

LA_CLK1

LA_D0
LA_D1
LA_D2
LA_D3
LA_D4
LA_D5
LA_D6
LA_D7
LA_D8
LA_D9
LA_D10
LA_D11
LA_D12
LA_D13
LA_D14
LA_D15

FPGA_SRAM_RX_EN
FPGA_SRAM_TX_EN

ENERGY_THRESHOLD_SCK

ENERGY_THRESHOLD_SDI

TIMING_THRESHOLD_CSn_[4:1]

TIMING_THRESHOLD_SCK

TIMING_THRESHOLD_SDI

Qusb_CMD_DATA

Qusb_REN
Qusb_WEN

Qusb_nREN
Qusb_nWEN

Qusb_nEMPTY

Qusb_nOE

Qusb_nFULL

TIMING_THRESHOLD_SCK
TIMING_THRESHOLD_SDI

ENERGY_THRESHOLD_CSn_4

ENERGY_THRESHOLD_SCK
ENERGY_THRESHOLD_SDI

TIMING_THRESHOLD_CSn_1

TIMING_THRESHOLD_CSn_4

TIMING_THRESHOLD_CSn_2
TIMING_THRESHOLD_CSn_3

RAMP_BIAS_CSn

ENERGY_THRESHOLD_CSn_1
ENERGY_THRESHOLD_CSn_2
ENERGY_THRESHOLD_CSn_3

Energy_Ext_ADC_RESETn
Energy_Ext_ADC_SDATA
Energy_Ext_ADC_SCLK

Energy_Ext_ADC2_CSn
Energy_Ext_ADC1_CSn

Energy_Ext_ADC_PD

Monitor_ADC_SCK

Monitor_ADC_SDO

Monitor_ADC_CSn

Monitor_ADC_FS

Monitor_ADC_SDI

SLOT_CLK_OUTp
SLOT_CLK_OUTnSLOT_CLK_OUT1n

SLOT_CLK_OUT1p

LA_D4

LA_D2
LA_D3

LA_D1
LA_D0

LA_D5
LA_D6
LA_D7

SLOT_CTRL_CS

SLOT_CTRL_DI
SLOT_CTRL_CLK

SLOT_CTRL_DO

Mon1_COMP1
Mon1_COMP2
Mon1_COMP3
Mon1_COMP4
Mon1_COMP5
Mon1_COMP6

Mon1_1_6_VOLTAGES_OK

LA_D8
LA_D9
LA_D10
LA_D11
LA_D12
LA_D13
LA_D14
LA_D15

SW_0

SW_1

SW_2

SW_3

SW_4

SW_0
SW_1
SW_2
SW_3
SW_4
SW_5
SW_6
SW_7

Mon1_COMP[6..1]

LA_D0

LA_D1

LA_D2

LA_D3

LA_D4

LA_D5

LA_D6

LA_D7

I2C_SDA
I2C_SCL

SW_7

SW_5

SW_6

80 MHz Osc

Local Clock

Monitor_ADC_SDO

Monitor_ADC_CSn
Monitor_ADC_FS
Monitor_ADC_SCK
Monitor_ADC_SDI

FPGA_SRAM_TX_EN
FPGA_SRAM_RX_EN

LA_D13

LA_D14

ENERGY_THRESHOLD_CSn_[4:1]

LA_CLK1

SLOT_Spare_p6
SLOT_Spare_n6

SLOT_Spare_p7
SLOT_Spare_n7

SLOT_Spare_p[7:0]

SLOT_Spare_n[7:0]

Energy_Ext_ADC_SDATA
Energy_Ext_ADC_SCLK

Energy_Ext_ADC_PD
Energy_Ext_ADC_RESETn

Energy_Ext_ADC2_CSn
Energy_Ext_ADC1_CSn

Mon1_1_6_VOLTAGES_OK

SLOT_CLK_INp
SLOT_CLK_INn

SLOT_SLICE_OUTp
SLOT_SLICE_OUTn

SLOT_SLICE_INn
SLOT_SLICE_INp

SLOT_CLK_OUTp
SLOT_CLK_OUTn

LA_D15

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V
+3.3V

2.5V

-5V_IN

+3.3V_IN+5V_IN

+5V_IN
+3.3V_IN

-5V_IN

2.5V

1.2V 1.2V

2.5V

+3.3V

+3.3V
+3.3V+3.3V

Mon1_RSTn
Mon1_WDOn

Mon1_WDI

Qusb_GPIFADR[8:0]

Qusb_CMD_DATA
Qusb_REN
Qusb_WEN
Qusb_nREN

Qusb_CLKOUT
Qusb_IFCLK

Qusb_nWEN
Qusb_nOE

Qusb_nEMPTY
Qusb_nFULL

Qusb_FD[15:0]

POWER_GOOD

Monitor_ADC_SCK
Monitor_ADC_CSn

Monitor_ADC_FS
Monitor_ADC_SDO

Monitor_ADC_SDI

FPGA_SRAM_WEn

FPGA_SRAM_OEn

FPGA_SRAM_ACTIVE

FPGA_SRAM_BLEn

FPGA_SRAM_BHEn
FPGA_SRAM_CE1n

SLOT_Spare_p[7:0]

SLOT_Spare_n[7:0]

FPGA_SRAM_D[15:0]

FPGA_SRAM_Din_n[15:0]

FPGA_SRAM_Din_p[15:0]

FPGA_SRAM_A_n[19:0]

FPGA_SRAM_A_p[19:0]

SLOT_CLK_OUTp
SLOT_CLK_OUTn

SLOT_nCONFIG

SLOT_CONF_DONE

SLOT_DCLK

SLOT_DATA0

RAMP_BIAS_CSn

FPGA_SRAM_RX_EN
FPGA_SRAM_TX_EN

ENERGY_THRESHOLD_CSn_[4:1]

ENERGY_THRESHOLD_SCK

ENERGY_THRESHOLD_SDI

TIMING_THRESHOLD_CSn_[4:1]

TIMING_THRESHOLD_SCK

TIMING_THRESHOLD_SDI

Energy_Ext_ADC2_CSn

Energy_Ext_ADC_RESETn
Energy_Ext_ADC_SDATA
Energy_Ext_ADC_SCLK

Energy_Ext_ADC1_CSn

Energy_Ext_ADC_PD

Mon1_COMP[6..1]

SLOT_Spare_p[7:0]

SLOT_Spare_n[7:0]
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DN17green LED

R223 750

R262 330

R218 750

+
C264

100uF

DN19green LED

R254 330

+

C254
10uF

R228 100

R248

10K

DN20green LED

J8

SMA

1

2 3 4 5

+

C259
100uF

R263 330

J10C
DIN 96_ABC-P

C1
C2
C3
C4
C5
C6
C7
C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32

DN12green LED

C251

0.1uF

+

C262
100uF

R231 100

R948

10K

+

C263
100uF

DN21green LED

R247 330

R253 120

C255

0.1uF

R235 100

R222 750

R245 330

R240 0

+
C258

100uF

D5

BAT54S

C250

0.1uF
+

C252

10uF

R238 1k

C256

0.1uF

R242 100

+

C257
100uF

J9

HEADER 3

1
2
3

U19

TempSensor_ADT7410

SCL
1

SDA
2

A0
3

A1
4

INT
5CT
6GND
7Vdd
8

+

C249

10uF

R241 1kR239 100

R246 330

R233DNI

J11

CONN SOCKET 20x2

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

D23 LED_2_4PIN

1 2

3 4

BANK 5                  BANK 6

CLOCK IN

EP3C40F780U15C

DIFFCLK_3N
Y28

DIFFCLK_3P
Y27

DIFFIO_R29N
R23

DIFFIO_R29P
R21

DIFFIO_R30N
R28

DIFFIO_R30P
U25

DIFFIO_R31N
R26

DIFFIO_R31P
R25

DIFFIO_R32N
T22

DIFFIO_R32P
T21

DIFFIO_R33N
V20

DIFFIO_R33P/DQS1R
T25

DIFFIO_R34N
W20

DIFFIO_R34P
U22

DIFFIO_R35N
Y25

DIFFIO_R35P
T26

DIFFIO_R36N
V23

DIFFIO_R36P
U28

DIFFIO_R37N
V24

DIFFIO_R37P
U27

DIFFIO_R38N
V25

DIFFIO_R38P
R22

DIFFIO_R39N
AA25

DIFFIO_R39P
V27

DIFFIO_R40N
AB25

DIFFIO_R40P
V28

DIFFIO_R41N
W27

DIFFIO_R41P
W28

DIFFIO_R42N
U20

DIFFIO_R42P
W26

DIFFIO_R43N
V21

DIFFIO_R43P
Y26

DIFFIO_R44N
AB28

DIFFIO_R44P
AB27

DIFFIO_R45N
AA26

DIFFIO_R45P
U26

DIFFIO_R46N
AC27

DIFFIO_R46P
AB26

DIFFIO_R47N
AC28

DIFFIO_R47P
W21

DIFFIO_R48N
Y24

DIFFIO_R48P
W22

DIFFIO_R49N
AD27

DIFFIO_R49P
AC26

DIFFIO_R50N
AD28

DIFFIO_R50P
Y23

DIFFIO_R51N
AE28

DIFFIO_R51P
AA23

DIFFIO_R52N
AC25

DIFFIO_R52P
AD26

DIFFIO_R53N
Y22

DIFFIO_R53P
AD24

DIFFIO_R54N
AE26

DIFFIO_R54P
AE27

DIFFIO_R55N
AB24

DIFFIO_R55P
AC24

DIFFIO_R56N
AA21

DIFFIO_R56P
AB22

RDN3
AB23 RUP3
AA22

VREFB5N0
R24

VREFB5N1
U23

VREFB5N2
U24

VREFB5N3
AA24

DIFFCLK_2N
J28

DIFFCLK_2P
J27

DIFFIO_R10N
G25

DIFFIO_R10P
K26

DIFFIO_R11N
H22

DIFFIO_R11P
H24

DIFFIO_R12N
G28

DIFFIO_R12P
G27

DIFFIO_R13N
H23

DIFFIO_R13P
J25

DIFFIO_R14N
J24

DIFFIO_R14P
L26

DIFFIO_R15N
F24

DIFFIO_R15P
K27

DIFFIO_R16N
E25

DIFFIO_R16P
K28

DIFFIO_R17N
L27

DIFFIO_R17P
L24

DIFFIO_R18N
J23

DIFFIO_R18P
L28

DIFFIO_R19N
H25

DIFFIO_R19P
K21

DIFFIO_R1N
D26

DIFFIO_R1P
C26

DIFFIO_R20N
K22

DIFFIO_R20P
L23

DIFFIO_R21N
L20

DIFFIO_R21P
M26

DIFFIO_R22N
M28

DIFFIO_R22P
M23

DQS0R/DIFFIO_R23N
N26

DIFFIO_R23P
L22

DIFFIO_R24P
P27

DIFFIO_R25N
N25

DIFFIO_R25P
G24

DIFFIO_R26N
H26

DIFFIO_R26P
L25

DIFFIO_R27P
P25

DIFFIO_R28N
K25

DIFFIO_R28P
M24

DIFFIO_R2N
D25

DIFFIO_R2P
D24

DIFFIO_R3N
E26

DIFFIO_R3P
E24

DQS2R/DIFFIO_R4N
C27

DIFFIO_R4P
F25

DIFFIO_R5N
D28

DIFFIO_R5P
D27

DIFFIO_R6N
E27

DIFFIO_R6P
H21

DIFFIO_R7N
E28

DIFFIO_R7P
G22

DIFFIO_R8N
F28

DIFFIO_R8P
F27

DIFFIO_R9N
G26

DIFFIO_R9P
G23

VREFB6N0
J22

VREFB6N1
M21

VREFB6N2
M25

VREFB6N3
N21

IO19
AD25

IO20/DQS3R
AF27

IO21
P21

IO22
R27

IO23
V22

IO24
V26

IO25
W25

VCCD_PLL4
Y20

VCCA4
Y21

GND4
AA20

IO26
F26

IO27
J26

IO28
M27

GND2
H20

VCCD_PLL2
J20

VCCA2
J21

U18

TempSensor_ADT7410

SCL
1

SDA
2

A0
3

A1
4

INT
5CT
6GND
7Vdd
8

TP13VIAS 2

1
2

R234 1k

C247

0.1uF

R236 1k

J7

16 pins IC Socket

1
3
5
7
9

11
13
15

2
4
6
8
10
12
14
16

R219 750
R216 100

J10B
DIN 96_ABC-P

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32

D22 LED_2_4PIN

1 2

3 4

R229DNI

J10A
DIN 96_ABC-P

A1
A2
A3
A4
A5
A6
A7
A8
A9

A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32

R258 49.9

R220 100

+
C261

100uF

R243

100

R260 120

R227 750

R211100

TP11 VIAS 2

1
2

L10BEAD FERRITE/SM

+

C248

10uF

+

C265
100uF

R224 100

DN18green LED

R947

10K

L13
BEAD FERRITE/SM

TP12 VIAS 2

1
2

R230 1k
R232 1k

DN13green LED

+

C260
100uF

TP10 VIAS 2

1
2

U17

Oscillator

OE
1

GND
2

OUT
3

Vcc
4

R949 330

R212 49.9

L12
BEAD FERRITE/SM

RN1100x8
1 16
2 15
3 14
4 13
5 12
6 11
7 10
8 9

R226 750

R221 100

R213100

R244

100

R256 330

R215 100

R255 330

C246

0.1uF

R257 330

L11 BEAD FERRITE/SM

R214 100

R217 100

R259 330
RN2100x8

1 16
2 15
3 14
4 13
5 12
6 11
7 10
8 9

BANK 7                 BANK 8

CLOCK IN

CLOCK OUT

EP3C40F780U15D

DIFFCLK_5N
A15

DIFFCLK_5P
B15

DIFFIO_T27N
C15

DIFFIO_T27P
D15

DIFFIO_T28N
E15

DIFFIO_T28P
J14

DIFFIO_T29N
A17

DIFFIO_T29P/DQS4T
B17

DIFFIO_T30N
H14

DIFFIO_T30P
K15

DIFFIO_T31N
C16

DIFFIO_T31P
D16

DIFFIO_T32N
G16

DIFFIO_T32P
F15

DIFFIO_T33N
J17

DIFFIO_T33P
H16

DIFFIO_T34N
E17

DIFFIO_T34P
J16

DIFFIO_T35N
A18

DIFFIO_T35P
B18

DIFFIO_T36N
A19

DIFFIO_T36P
B19

DIFFIO_T37N
F17

DIFFIO_T37P/DQS2T
D17

DIFFIO_T38N
C17

DIFFIO_T38P
G18

DIFFIO_T39N
D20

DIFFIO_T39P
C19

DIFFIO_T40N
C20

DIFFIO_T40P
H17

DIFFIO_T41N
C18

DIFFIO_T41P
D18

DIFFIO_T42N
B21

DIFFIO_T42P
E18

DIFFIO_T43N
A22

DIFFIO_T43P
A21

DIFFIO_T44N
C21

DIFFIO_T44P
D19

DIFFIO_T45N
D21

DIFFIO_T45P
B22

DIFFIO_T46N
C24

DIFFIO_T46P
E21

DIFFIO_T47N
H19

DIFFIO_T47P
B23

DIFFIO_T48N
F21

DIFFIO_T48P
C25

DIFFIO_T49N
G19

DIFFIO_T49P/DQS0T
A25

DIFFIO_T50N
A26

DIFFIO_T50P
G20

DIFFIO_T51N
E22

DIFFIO_T51P
J19

DIFFIO_T52N
B26

DIFFIO_T52P
D22

PLL2_CLKOUTN
C23

PLL2_CLKOUTP
D23

RDN4
E19 RUP4
F19

VREFB7N0
F22

VREFB7N1
F18

VREFB7N2
G17

VREFB7N3
G15

DIFFCLK_4N
A14

DIFFCLK_4P
B14

DIFFIO_T10N
B3

DIFFIO_T10P
J10

DIFFIO_T11N
G11

DIFFIO_T11P
B7

DIFFIO_T12N
A7

DIFFIO_T12P
G10

DIFFIO_T13N
E10

DIFFIO_T13P
E7

DIFFIO_T14N
E11

DIFFIO_T14P
E8

DIFFIO_T15N
D10

DIFFIO_T15P
F10

DQS3T/DIFFIO_T16N
E12

DIFFIO_T16P
F12

DIFFIO_T17N
B8

DIFFIO_T17P
C10

DIFFIO_T18N
G13

DIFFIO_T18P
H13

DIFFIO_T19N
A10

DIFFIO_T19P
B10

DIFFIO_T1N
H8

DIFFIO_T1P
C4

DIFFIO_T20N
A11

DIFFIO_T20P
B11

DIFFIO_T21N
H12

DIFFIO_T21P
J12

DIFFIO_T22N
K13

DIFFIO_T22P
F14

DIFFIO_T23N
A12

DIFFIO_T23P
B12

DIFFIO_T24N
C12

DQS5T/DIFFIO_T24P
D12

DIFFIO_T25N
C14

DIFFIO_T25P
D14

DIFFIO_T26N
C13

DIFFIO_T26P
D13

DIFFIO_T2N
A3

DIFFIO_T2P
C6

DIFFIO_T3N
A4

DQS1T/DIFFIO_T3P
B4

DIFFIO_T4N
C7

DIFFIO_T4P
D7

DIFFIO_T5N
A8

DIFFIO_T5P
C8

DIFFIO_T6N
C9

DIFFIO_T6P
D9

DIFFIO_T7N
C11

DIFFIO_T7P
H10

DIFFIO_T8N
A6

DIFFIO_T8P
B6

DIFFIO_T9N
F8

DIFFIO_T9P
F7

PLL3_CLKOUTN
C5

PLL3_CLKOUTP
D5

VREFB8N0
G14

VREFB8N1
F11

VREFB8N2
G12

VREFB8N3
G9

IO34
C3

IO38
D11

IO35
D4

IO36
D6

IO37
D8

IO39
E14

IO40
G8

IO29
A23

IO30
B25

IO31
C22

IO32
G21

IO33
H15

C253
0.1uF

DN14green LED

DN15green LED

R249

10K

DN16green LED

R237 0

R261 330

+

C245

10uF

R225 100
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2 MB of 100 MHz Fast SRAM  (1Mx16)

FPGA SRAM MEMORY

WARNING: Set Qusb_RESET_B = " LOW " could CRASH your PC

" Qusb 5V "

Qusb Control lines

Qusb Control lines

Qusb ADR line

(1.6 mm x 0.8 mm, 2V@5 ma)

(48 MHz CPU Clock output)

(48 MHz GPIO Clock output)

(Active Low reset OD input)

This is the 80 pins HIROSE S.M connector (1.25" x 0.25")

When This light is "ON", USB connection is established

To the Host PC Interface plug-in Board VME connector

Optional circuit for

independent debugging

FPGA SRAM INTERFACE

64 pins TSSOP

64 pins TSSOP

64 pins TSSOP

SN65LVDT386 has build in

termination resitors

OUTPUTINPUT

INPUT

INPUT

OUTPUT

OUTPUT

For these OPEN inputs, 

Output = 'Z' if ENA = L,

Output = 'H' if ENA = H

FPGA_SRAM_ACTIVE

Qusb_GPIFADR2

Qusb_FD6

Qusb_GPIFADR3

Qusb_FD7

Qusb_CMD_DATA

Qusb_GPIFADR4
Qusb_GPIFADR5
Qusb_GPIFADR6

Qusb_CLKOUT
Qusb_RESET_B

Qusb_IFCLK

Qusb_GPIFADR7

Qusb_FD0

Qusb_FD8

Qusb_REN

Qusb_FD9

Qusb_FD1

Qusb_WEN

Qusb_FD10

Qusb_nREN

Qusb_FD11

Qusb_nWEN

Qusb_nEMPTY

Qusb_FD12

Qusb_GPIFADR8

Qusb_nOE

Qusb_nFULL

Qusb_FD13

Qusb_FD2

Qusb_FD14

Qusb_FD3

Qusb_FD15

Qusb_GPIFADR0

Qusb_FD4

Qusb_GPIFADR1

Qusb_FD5

Qusb_5V

Qusb_SW_PG

Qusb_GPIFADR[8:0]

Qusb_CMD_DATA
Qusb_REN
Qusb_WEN
Qusb_nREN
Qusb_nWEN

Qusb_nEMPTY

Qusb_nOE

Qusb_nFULL

Qusb_CLKOUT
Qusb_IFCLK

Qusb_SW_PG

Qusb_FD[15:0]

FPGA_SRAM_WEn

FPGA_SRAM_OEn

FPGA_SRAM_CE1n
FPGA_SRAM_BHEn

FPGA_SRAM_BLEn

FPGA_SRAM_ACTIVE

FPGA_SRAM_D0
FPGA_SRAM_D1
FPGA_SRAM_D2
FPGA_SRAM_D3

FPGA_SRAM_D4
FPGA_SRAM_D5
FPGA_SRAM_D6
FPGA_SRAM_D7

FPGA_SRAM_D8
FPGA_SRAM_D9

FPGA_SRAM_D10
FPGA_SRAM_D11

FPGA_SRAM_D12
FPGA_SRAM_D13
FPGA_SRAM_D14
FPGA_SRAM_D15

FPGA_SRAM_Din_p4

FPGA_SRAM_Din_n5
FPGA_SRAM_Din_p5

FPGA_SRAM_Din_n6
FPGA_SRAM_Din_p6

FPGA_SRAM_Din_n7
FPGA_SRAM_Din_p7

FPGA_SRAM_Din_n8

FPGA_SRAM_Din_n0

FPGA_SRAM_Din_p8

FPGA_SRAM_Din_n9
FPGA_SRAM_Din_p9

FPGA_SRAM_Din_n10
FPGA_SRAM_Din_p10

FPGA_SRAM_Din_n11
FPGA_SRAM_Din_p11

FPGA_SRAM_Din_p0

FPGA_SRAM_Din_n1

FPGA_SRAM_Din_n3

FPGA_SRAM_Din_p1

FPGA_SRAM_Din_n2
FPGA_SRAM_Din_p2

FPGA_SRAM_Din_p3

FPGA_SRAM_Din_n4

FPGA_SRAM_Din_p12

FPGA_SRAM_Din_n13
FPGA_SRAM_Din_p13

FPGA_SRAM_Din_n14
FPGA_SRAM_Din_p14

FPGA_SRAM_Din_n15
FPGA_SRAM_Din_p15

FPGA_SRAM_Din_n12

FPGA_SRAM_A4
FPGA_SRAM_A5
FPGA_SRAM_A6
FPGA_SRAM_A7

FPGA_SRAM_A8
FPGA_SRAM_A9
FPGA_SRAM_A10
FPGA_SRAM_A11

FPGA_SRAM_A12
FPGA_SRAM_A13
FPGA_SRAM_A14
FPGA_SRAM_A15

FPGA_SRAM_A16
FPGA_SRAM_A17
FPGA_SRAM_A18
FPGA_SRAM_A19

FPGA_SRAM_A0
FPGA_SRAM_A1
FPGA_SRAM_A2
FPGA_SRAM_A3

FPGA_SRAM_A_n0
FPGA_SRAM_A_p0

FPGA_SRAM_A_n1
FPGA_SRAM_A_p1

FPGA_SRAM_A_n2
FPGA_SRAM_A_p2

FPGA_SRAM_A_n3
FPGA_SRAM_A_p3

FPGA_SRAM_A_n4
FPGA_SRAM_A_p4

FPGA_SRAM_A_n5
FPGA_SRAM_A_p5

FPGA_SRAM_A_n6
FPGA_SRAM_A_p6

FPGA_SRAM_A_n7
FPGA_SRAM_A_p7

FPGA_SRAM_A_n8
FPGA_SRAM_A_p8

FPGA_SRAM_A_n9
FPGA_SRAM_A_p9

FPGA_SRAM_A_n10
FPGA_SRAM_A_p10

FPGA_SRAM_A_n11
FPGA_SRAM_A_p11

FPGA_SRAM_A_n12
FPGA_SRAM_A_p12

FPGA_SRAM_A_n13
FPGA_SRAM_A_p13

FPGA_SRAM_A_n14
FPGA_SRAM_A_p14

FPGA_SRAM_A_n15
FPGA_SRAM_A_p15

FPGA_SRAM_A_n16
FPGA_SRAM_A_p16

FPGA_SRAM_A_n17
FPGA_SRAM_A_p17

FPGA_SRAM_A_n18
FPGA_SRAM_A_p18

FPGA_SRAM_A_n19
FPGA_SRAM_A_p19

FPGA_SRAM_Din_p[15:0]

FPGA_SRAM_A_n[19:0]

FPGA_SRAM_A_p[19:0]

FPGA_SRAM_Din_n[15:0]

FPGA_SRAM_D[15:0]

FPGA_SRAM_TX_EN
FPGA_SRAM_RX_EN

FPGA_SRAM_RX_EN

FPGA_SRAM_TX_EN

FPGA_SRAM_TX_EN

FPGA_SRAM_A4
FPGA_SRAM_A5
FPGA_SRAM_A6
FPGA_SRAM_A7
FPGA_SRAM_A8
FPGA_SRAM_A9
FPGA_SRAM_A10
FPGA_SRAM_A11
FPGA_SRAM_A12
FPGA_SRAM_A13
FPGA_SRAM_A14
FPGA_SRAM_A15
FPGA_SRAM_A16
FPGA_SRAM_A17
FPGA_SRAM_A18
FPGA_SRAM_A19

FPGA_SRAM_A0
FPGA_SRAM_A1
FPGA_SRAM_A2
FPGA_SRAM_A3

FPGA_SRAM_D0
FPGA_SRAM_D1
FPGA_SRAM_D2
FPGA_SRAM_D3
FPGA_SRAM_D4
FPGA_SRAM_D5
FPGA_SRAM_D6
FPGA_SRAM_D7
FPGA_SRAM_D8
FPGA_SRAM_D9
FPGA_SRAM_D10
FPGA_SRAM_D11
FPGA_SRAM_D12
FPGA_SRAM_D13
FPGA_SRAM_D14
FPGA_SRAM_D15

FPGA_SRAM_WEn
FPGA_SRAM_BHEn
FPGA_SRAM_BLEn

FPGA_SRAM_CE1n
FPGA_SRAM_OEn

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

Qusb_SW_PG

Qusb_GPIFADR[8:0]

Qusb_CMD_DATA
Qusb_REN
Qusb_WEN
Qusb_nREN

Qusb_CLKOUT
Qusb_IFCLK

Qusb_nWEN
Qusb_nOE

Qusb_nEMPTY
Qusb_nFULL

Qusb_FD[15:0]

FPGA_SRAM_WEn

FPGA_SRAM_OEn

FPGA_SRAM_ACTIVE

FPGA_SRAM_BLEn

FPGA_SRAM_BHEn
FPGA_SRAM_CE1n

FPGA_SRAM_A_n[19:0]

FPGA_SRAM_A_p[19:0]

FPGA_SRAM_Din_p[15:0]

FPGA_SRAM_Din_n[15:0]

FPGA_SRAM_D[15:0]

FPGA_SRAM_TX_EN
FPGA_SRAM_RX_EN
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C270

0.1uF

BITWISE

QUSB2

U20

QUSB2

GND
1

+5
2

PA0
3

RESET_B
4

PA1
5

CLKOUT
6

PA2
7

IFCLK
8

PA3
9

INT4
10

PA4
11

RXD_0
12

PA5
13

TXD_0
14

PA7
17 PA6
15

TXD_1
16

RXD_1
18

GND
19

+5
20

PB0
21

CTL0
22

PB1
23

CTL1
24

PB2
25

CTL2
26

PB3
27

CTL3
28

PB4
29

CTL4
30

PB5
31

CTL5
32

PB6
33

RXD0
34PB7

35

TXD0
36

GND
37

+5
38

PC0
39

RDY0
40PC1

41

RDY1
42PC2

43

RDY2
44PC3

45

RDY3
46PC4

47

RDY4
48PC5

49

RDY5
50PC6

51

RXD1
52

PC7
53

TXD1
54

GND
55

+5
56

PD0
57

PE0
58

PD1
59

PE1
60

PD2
61

PE2
62

PD3
63

PE3
64

PD4
65

PE4
66

PD5
67

PE5
68

PD6
69

PE6
70

PD7
71

PE7
72SCL

73

WAKEUP_B
74

SDA
75

SW_PG
76

T0
77

T1
78

GND
79

+5
80

C274

0.1uF

R272 1K

16 Diff-receiver-(DGG)

U21

SN65LVDT386

A1A
1

A2A
3

A3A
5

A4A
7

B1A
9

B2A
11

B3A
13

B4A
15

C1A
17

C2A
19

C3A
21

C4A
23

D1A
25

D2A
27

D3A
29

D4A
31

Vcc
62 Vcc
63

Vcc
49

Vcc
48

Vcc
34 Vcc
35

GND
61

GND
64

GND
50

GND
47

GND
33

GND
36

ENA
60

ENB
55

ENC
42

END
37

A1Y
59

A2Y
58

A3Y
57

A4Y
56

B1Y
54

B2Y
53

B3Y
52

B4Y
51

C1Y
46

C2Y
45

C3Y
44

C4Y
43

D1Y
41

D2Y
40

D3Y
39

D4Y
38

A1B
2

A2B
4

A3B
6

A4B
8

B1B
10

B2B
12

B3B
14

B4B
16

C1B
18

C2B
20

C3B
22

C4B
24

D1B
26

D2B
28

D3B
30

D4B
32

+

C268
100uF

R264
470

12

R266 1K

R265
3.3K

12

C271

0.1uF

DN22
green LED

(1Mx16 (2MB) TSOP-48)

U23

IS61WV102416BLL-10TL

A0
5 A1
4 A2
3 A3
2 A4
1 A5

48 A6
47 A7
46 A8
45 A9
30 A10
29 A11
28 A12
27 A13
26 A14
25 A15
24 A16
23 A17
22 A18
21 A19
20

IO0
8IO1
9IO2
10IO3
11IO4
14IO5
15IO6
16IO7
17IO8
32IO9
33IO10
34IO11
35IO12
38IO13
39IO14
40IO15
41

V
d
d
1

1
2

V
d
d
2

3
6

NC1
6

NC2
19

NC3
31

G
N

D
2

3
7

G
N

D
1

1
3

UB_n
43

CE_n
7

WE_n
18

LB_n
42

OE_n
44

R267 1K

C266

0.1uF

C272

0.1uF

R270 1K

C267

0.1uF

C269

0.1uF

R273 1K

R268 249

R271 1K

16 Diff-receiver-(DGG)

U22
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A1A
1

A2A
3

A3A
5

A4A
7

B1A
9

B2A
11

B3A
13

B4A
15

C1A
17

C2A
19

C3A
21

C4A
23

D1A
25

D2A
27

D3A
29

D4A
31

Vcc
62 Vcc
63

Vcc
49

Vcc
48

Vcc
34 Vcc
35

GND
61

GND
64

GND
50

GND
47

GND
33

GND
36

ENA
60

ENB
55

ENC
42

END
37

A1Y
59

A2Y
58

A3Y
57

A4Y
56

B1Y
54

B2Y
53

B3Y
52

B4Y
51

C1Y
46

C2Y
45

C3Y
44

C4Y
43

D1Y
41

D2Y
40

D3Y
39

D4Y
38

A1B
2

A2B
4

A3B
6

A4B
8

B1B
10

B2B
12

B3B
14

B4B
16

C1B
18

C2B
20

C3B
22

C4B
24

D1B
26

D2B
28

D3B
30

D4B
32

R269 1K

16 Diff-drivers-(DGG)
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SN65LVDS387

A1A
6

A2A
7

A3A
8

A4A
9

B1A
11

B2A
12

B3A
13

B4A
14

C1A
19

C2A
20

C3A
21

C4A
22

D1A
24

D2A
25

D3A
26

D4A
27

Vcc
2

Vcc
3

Vcc
16

Vcc
17

Vcc
30

Vcc
31

GND
1

GND
4

GND
15

GND
18

GND
29

GND
32

ENA
5

ENB
10

ENC
23

END
28

A1Y
64

A1Z
63

A2Y
62

A2Z
61

A3Y
60

A3Z
59

A4Y
58

A4Z
57

B1Y
56

B1Z
55

B2Y
54

B2Z
53

B3Y
52

B3Z
51

B4Y
50

B4Z
49

C1Y
48

C1Z
47

C2Y
46

C2Z
45

C3Y
44

C3Z
43

C4Y
42

C4Z
41

D1Y
40

D1Z
39

D2Y
38

D2Z
37

D3Y
36

D3Z
35

D4Y
34

D4Z
33

DN23 green LED

C273

0.1uF
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A_GND

CHECK INPUT PIN MAPPING

LAYOUT per group of 4 CHANNELS then duplicate 4 times
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AD9212 ADC Notes:

1) AVDD = 1.8V; Vp-p = 2V; Vcom = AVDD/2; Cin-d =7pF

ADS5287 Notes:

1) AVDD = 3.3V; Vp-p = 2V; Vcom =1.5V; Cin-D=3pF
2) Digital are CMOS level

9/16 Corrected 

9/16 Corrected 

9/16 Corrected 

9/16 Corrected 

FILTER_OUTPUT_P_1

FILTER_OUTPUT_N_1

FILTER_OUTPUT_P_2

FILTER_OUTPUT_N_2

FILTER_OUTPUT_P_3

FILTER_OUTPUT_N_3

FILTER_OUTPUT_P_4

FILTER_OUTPUT_N_4

FILTER_OUTPUT_P_5

FILTER_OUTPUT_N_5

FILTER_OUTPUT_P_6

FILTER_OUTPUT_N_6

FILTER_OUTPUT_P_7

FILTER_OUTPUT_N_7

FILTER_OUTPUT_P_8

FILTER_OUTPUT_N_8

FILTER_OUTPUT_P_9

FILTER_OUTPUT_N_9

FILTER_OUTPUT_P_10

FILTER_OUTPUT_N_10

FILTER_OUTPUT_P_11

FILTER_OUTPUT_N_11

FILTER_OUTPUT_P_12

FILTER_OUTPUT_N_12

FILTER_OUTPUT_P_13

FILTER_OUTPUT_P_14

FILTER_OUTPUT_N_14

FILTER_OUTPUT_P_15

FILTER_OUTPUT_N_15

FILTER_OUTPUT_P_16

FILTER_OUTPUT_N_16

FILTER_OUTPUT_P_[16:1]

FILTER_OUTPUT_N_[16:1]

ADC_IN_-9

ADC_IN_-10

ADC_IN_-11

ADC_IN_-12

ADC_IN_-14

ADC_IN_-15

ADC_IN_-16

ADC_IN_-13

ADC_IN_+2

ADC_IN_+3

ADC_IN_+4

ADC_IN_+5

ADC_IN_+7

ADC_IN_+8

ADC_IN_-1

ADC_IN_+6

ADC_IN_-2

ADC_IN_-3

ADC_IN_-4

ADC_IN_-6

ADC_IN_-7

ADC_IN_-8

ADC_IN_-5

ADC_IN_+1 ADC_IN_+9

ADC_IN_+10

ADC_IN_+11

ADC_IN_+12

ADC_IN_+14

ADC_IN_+15

ADC_IN_+16

ADC_IN_+13

ADC_IN_+1
ADC_IN_-1

ADC_IN_+2
ADC_IN_-2

ADC_IN_+3
ADC_IN_-3

ADC_IN_+4
ADC_IN_-4

ADC_IN_+5
ADC_IN_-5

ADC_IN_+6
ADC_IN_-6

ADC_IN_+7

ADC_IN_-8

ADC_IN_-7

ADC_IN_+8

ADC_IN_+9
ADC_IN_-9

ADC_IN_+10
ADC_IN_-10

ADC_IN_+11
ADC_IN_-11

ADC_IN_+12
ADC_IN_-12

ADC_IN_+13
ADC_IN_-13

ADC_IN_+14
ADC_IN_-14

ADC_IN_+15
ADC_IN_-15

ADC_IN_+16
ADC_IN_-16

Energy_Ext_ADC2_Data_N[8:1]

Energy_Ext_ADC2_Data_P[8:1]

Energy_Ext_ADC1_CSn
Energy_Ext_ADC_RESETn

Energy_Ext_ADC_SDATA
Energy_Ext_ADC_SCLK

Energy_Ext_ADC_PD

Energy_Ext_ADC2_FRAME_CLK_P
Energy_Ext_ADC2_FRAME_CLK_N

Energy_Ext_ADC2_Data_CLK_P
Energy_Ext_ADC2_Data_CLK_N

Energy_Ext_ADC2_CLK_N
Energy_Ext_ADC2_CLK_P

Energy_Ext_ADC_RESETn
Energy_Ext_ADC_SDATA
Energy_Ext_ADC_SCLK

Energy_Ext_ADC1_CLK_N
Energy_Ext_ADC1_CLK_P

Energy_Ext_ADC1_FRAME_CLK_P
Energy_Ext_ADC1_FRAME_CLK_N

Energy_Ext_ADC1_Data_CLK_P
Energy_Ext_ADC1_Data_CLK_N

Energy_Ext_ADC1_Vcm
Energy_Ext_ADC2_Vcm

Energy_Ext_ADC1_Data_P1
Energy_Ext_ADC1_Data_N1

Energy_Ext_ADC1_Data_P2
Energy_Ext_ADC1_Data_N2

Energy_Ext_ADC1_Data_P3
Energy_Ext_ADC1_Data_N3

Energy_Ext_ADC1_Data_N4
Energy_Ext_ADC1_Data_P4

Energy_Ext_ADC1_Data_P5
Energy_Ext_ADC1_Data_N5

Energy_Ext_ADC1_Data_P6
Energy_Ext_ADC1_Data_N6

Energy_Ext_ADC1_Data_P7
Energy_Ext_ADC1_Data_N7

Energy_Ext_ADC1_Data_P8
Energy_Ext_ADC1_Data_N8

Energy_Ext_ADC1_FRAME_CLK_P
Energy_Ext_ADC1_FRAME_CLK_N

Energy_Ext_ADC1_Data_CLK_P
Energy_Ext_ADC1_Data_CLK_N

Energy_Ext_ADC2_Data_P1
Energy_Ext_ADC2_Data_N1

Energy_Ext_ADC2_Data_P2
Energy_Ext_ADC2_Data_N2

Energy_Ext_ADC2_Data_P3
Energy_Ext_ADC2_Data_N3

Energy_Ext_ADC2_Data_P4
Energy_Ext_ADC2_Data_N4

Energy_Ext_ADC2_Data_P5
Energy_Ext_ADC2_Data_N5

Energy_Ext_ADC2_Data_P6
Energy_Ext_ADC2_Data_N6

Energy_Ext_ADC2_Data_P7
Energy_Ext_ADC2_Data_N7

Energy_Ext_ADC2_Data_P8
Energy_Ext_ADC2_Data_N8

Energy_Ext_ADC2_FRAME_CLK_P
Energy_Ext_ADC2_FRAME_CLK_N

Energy_Ext_ADC2_Data_CLK_P
Energy_Ext_ADC2_Data_CLK_N

Energy_Ext_ADC_PD

Energy_Ext_ADC_SCLK

Energy_Ext_ADC2_CSn
Energy_Ext_ADC_RESETn

Energy_Ext_ADC_SDATA

Energy_Ext_ADC2_CSnEnergy_Ext_ADC1_CSn

Energy_Ext_ADC2_Vcm

Energy_Ext_ADC1_Vcm

Energy_Ext_ADC1_Data_N[8:1]

Energy_Ext_ADC1_Data_P[8:1]

Energy_Ext_ADC_PD

FILTER_OUTPUT_N_13

Energy_Ext_ADC1_CLK_N

Energy_Ext_ADC2_CLK_P

Energy_Ext_ADC1_CLK_P

Energy_Ext_ADC2_CLK_N

+3.3VA +1.8V

+3.3VA

+3.3VA

+3.3VA +1.8V

+1.8V+3.3VA

+3.3VA +1.8V

FILTER_OUTPUT_P_[16:1]

FILTER_OUTPUT_N_[16:1]

Energy_Ext_ADC2_Data_P[8:1]

Energy_Ext_ADC2_Data_N[8:1]

Energy_Ext_ADC2_FRAME_CLK_P
Energy_Ext_ADC2_FRAME_CLK_N

Energy_Ext_ADC2_Data_CLK_P
Energy_Ext_ADC2_Data_CLK_N

Energy_Ext_ADC2_CLK_P
Energy_Ext_ADC2_CLK_N

Energy_Ext_ADC_RESETn
Energy_Ext_ADC_SDATA
Energy_Ext_ADC_SCLK

Energy_Ext_ADC1_CLK_P
Energy_Ext_ADC1_CLK_N

Energy_Ext_ADC1_FRAME_CLK_N

Energy_Ext_ADC1_Data_CLK_P
Energy_Ext_ADC1_Data_CLK_N

Energy_Ext_ADC1_Vcm
Energy_Ext_ADC2_Vcm

Energy_Ext_ADC1_FRAME_CLK_P

Energy_Ext_ADC2_CSnEnergy_Ext_ADC1_CSn

Energy_Ext_ADC1_Data_P[8:1]

Energy_Ext_ADC1_Data_N[8:1]

Energy_Ext_ADC_PD

Size
DWG NO.:

RevSheet of

Designer:

Engineer: Title:

Project:

Revisions:

Modify Date:

LBNL
Electronics Engineering Division

One Cyclotron Road
Berkeley, California  94720

16 Channels ADC

Wednesday, December 18, 2013 12 25 0<Doc>

C:\USERS\SENG\DOCUMENTS\ORCAD\OPENPET\DETECTOR BOARD\16-CHANNEL FA

OPENPET- FAST DETECTOR BOARD

Chinh Vu

Judy Stirkkinen

C
Size

DWG NO.:
RevSheet of

Designer:

Engineer: Title:

Project:

Revisions:

Modify Date:

LBNL
Electronics Engineering Division

One Cyclotron Road
Berkeley, California  94720

16 Channels ADC

Wednesday, December 18, 2013 12 25 0<Doc>

C:\USERS\SENG\DOCUMENTS\ORCAD\OPENPET\DETECTOR BOARD\16-CHANNEL FA

OPENPET- FAST DETECTOR BOARD

Chinh Vu

Judy Stirkkinen

C
Size

DWG NO.:
RevSheet of

Designer:

Engineer: Title:

Project:

Revisions:

Modify Date:

LBNL
Electronics Engineering Division

One Cyclotron Road
Berkeley, California  94720

16 Channels ADC

Wednesday, December 18, 2013 12 25 0<Doc>

C:\USERS\SENG\DOCUMENTS\ORCAD\OPENPET\DETECTOR BOARD\16-CHANNEL FA

OPENPET- FAST DETECTOR BOARD

Chinh Vu

Judy Stirkkinen

C

R401 49.9

R368 10

R406 10

R382 10

R407 49.9

+ C693

10uF

R357 1K

C363 10pF

C355

10pF

R353 0

R363 100

R345 10

+

C372

2.2uF

C340

10pF

C376 10pF

C345

10pF

R361 10

R411 49.9

R376 10

R410 10

C337 10pF

R390 10

C361

10pF

C380 10pF

R365 49.9

R250 100

R342 49.9

C344 10pF

R373 10

R251 100

C354 10pF

C381 10pF

R348 49.9

C341 10pF

C365 10pF

R396 100

R374 49.9

R945 100

R370 49.9

C378

10pF

R346 49.9

C352 10pF

R362 100

C358 10pF

C369

0.1uF

C385 10pF

C373 10pF

R358 49.9

R380 10

C339

10pF

R333 10

R377 49.9

C347

0.1uF

R387 56.2K

+

C371

2.2uF

C346

10pF

R399 49.9

C360 10pF

R384 10

C356

10pF

C383

10pF

C367

10pF

C683 0.1uF

+

C349

2.2uF

R340 49.9

R354 56.2K

R337 10

R398 10

R403 49.9

C364 10pF

C334

10pF

R350 49.9

C348

0.1uF

R367 49.9

R405 49.9

R392 10

C690

0.1uF

C331 10pF

R344 49.9

R381 49.9

R356 100

R393 100
R394 1K

R408 10

R402 10

R360 49.9

C362

10pF

R335 10

R409 49.9

C366 10pF

R946 100

R369 49.9

R389 49.9

C335 10pF

C375 10pF

R412 10

R385 0

R366 10

C374 10pF

OCTAL 12bits ADC 12->65 MHz LVDS Output

U38

ADS5282- 64 pins

ADCLKp
23

ADCLKn
24

LCLKp
25

LCLKn
26

A
V

D
D

1
4
9

A
V

D
D

2
5
0

A
V

D
D

3
5
7

A
V

D
D

4
6
0

IN
T

/E
X

T
5
6

L
V

D
D

3
5

C
L
K

n
5
9

C
L
K

p
5
8

P
D

1
3

RefT
55

RefB
54

TP (N.C)
52

Is
e
t

5
1

S
C

L
K

6
3

S
D

A
T

A
6
2

C
S

n
6
1

Vcm (1.5V Out)
53

A
V

S
S

1
3

A
V

S
S

2
6

A
V

S
S

3
9

A
V

S
S

4
3
7

A
V

S
S

5
4
0

A
V

S
S

6
4
3

A
V

S
S

7
4
6

L
V

S
S

1
1
2

L
V

S
S

2
1
4

L
V

S
S

3
3
6

INn1
2

INn2
5

INn3
8

INn4
11

INn5
39

INn6
42

INn7
45

INn8
48

INp1
1

INp2
4

INp3
7

INp4
10

INp5
38

INp6
41

INp7
44

INp8
47

OUTp1
15

OUTp2
17

OUTp3
19

OUTp4
21

OUTp5
27

OUTp6
29

OUTp7
31

OUTp8
33

OUTn1
16

OUTn2
18

OUTn3
20

OUTn4
22

OUTn5
28

OUTn6
30

OUTn7
32

OUTn8
34

R
E

S
E

T
n

6
4

6
5

6
5

C332 10pF

R331 100

R395 100

R372 49.9

C333

10pF

R343 10

+ C691

10uF

C379 10pF

R349 10

C382 10pF

R379 49.9

C368

10pF

R371 10

R375 10

+ C687

10uF

C686

0.1uF

C377

10pF

R347 10

OCTAL 12bits ADC 12->65 MHz LVDS Output

U39

ADS5282- 64 pins

ADCLKp
23

ADCLKn
24

LCLKp
25

LCLKn
26

A
V

D
D

1
4
9

A
V

D
D

2
5
0

A
V

D
D

3
5
7

A
V

D
D

4
6
0

IN
T

/E
X

T
5
6

L
V

D
D

3
5

C
L
K

n
5
9

C
L
K

p
5
8

P
D

1
3

RefT
55

RefB
54

TP (N.C)
52

Is
e
t

5
1

S
C

L
K

6
3

S
D

A
T

A
6
2

C
S

n
6
1

Vcm (1.5V Out)
53

A
V

S
S

1
3

A
V

S
S

2
6

A
V

S
S

3
9

A
V

S
S

4
3
7

A
V

S
S

5
4
0

A
V

S
S

6
4
3

A
V

S
S

7
4
6

L
V

S
S

1
1
2

L
V

S
S

2
1
4

L
V

S
S

3
3
6

INn1
2

INn2
5

INn3
8

INn4
11

INn5
39

INn6
42

INn7
45

INn8
48

INp1
1

INp2
4

INp3
7

INp4
10

INp5
38

INp6
41

INp7
44

INp8
47

OUTp1
15

OUTp2
17

OUTp3
19

OUTp4
21

OUTp5
27

OUTp6
29

OUTp7
31

OUTp8
33

OUTn1
16

OUTn2
18

OUTn3
20

OUTn4
22

OUTn5
28

OUTn6
30

OUTn7
32

OUTn8
34

R
E

S
E

T
n

6
4

6
5

6
5

C386 10pF

R332 49.9

R386 0

R359 10

C684 0.1uF

C682 0.1uF

C353 10pF

R383 49.9

R378 10

R400 10

R336 49.9

C336 10pF

C338 10pF

C384

10pF

C692

0.1uF

+ C689

10uF

C343 10pF

C688

0.1uF

R397 49.9

R341 10

C370

0.1uF

C357 10pF

+

C350

2.2uF

R334 49.9

R338 49.9

R391 49.9

C359 10pF

C342 10pF

R352 0

C685 0.1uF

R339 10

R351 10

C351 10pF

R404 10

R364 100



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SUMMING POINTBUFFER

Gain = x4

This is set on sheet 10 (either 1.5V or 1.25V)

THESE 2 Resistor

should be close to

FPGA

THESE 3 should be

close together

CMOS 2.5V INPUT
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